communication, social skills, and the evaluation of cooperative work (Johnson & Johnson, 1999) . When learners work cooperatively, they show increased participation at group argument, connect in fewer interruptions when others speak, and provide more intellectually valuable contributions (Gillies, 2006) . Studies have shown that cooperative learning enables the development of social skills (Genlott & Grönlund, 2013) , motivation for the lessons (Saban, 2004) , positive attitudes towards autonomous learning (Johnson, Johnson & Smith, 2007) , developing teamwork skills (Johnson & Johnson, 1999) , development of face-to-face information sharing, helping, ,discussing and sharing skills (Tran & Lewis, 2012; Veenman, Van Benthum, Bootsma, Van Dieren & Van der Kemp, 2002) .
Cooperative learning techniques have been widely used in science education around the World. Aruna and Sumi (2010) , Ebrahim (2012), Fernandez-Rio, Sanz, Fernandez-Cando and Santos (2017); Lazarowitz (1991) , Liao (2006) , Lowe (2004) , Marzban and Akbernejad (2013) , Nam and Zellner (2011) , Sisovic and Bojovic (2000) , Tran and Lewis (2012), and Zoghi (2013) found that the cooperative learning method influenced achievement, attitudes, motivation, and scientific process skills, particularly in countries such as South Korea, New Zeland, Yugoslavia, Spain, Israeli, Kuwait, Vietnam, Iran and Taiwan. Cooperative learning is preferred to traditional learning methods due to greater learner achievement and development of social skills and less material needs (Carpenter & McMillan, 2003; Tarhan & Sesen, 2012) .
One of the main subjects of science education is the learning of concepts. For this reason, the main aim of science education is to develop learners' understandings of scientific concepts. Effective science teaching requires constructing the concepts which are the building blocks of knowledge in learners' minds (Tatar & Cansüngü Koray, 2005) . For reasons like biased thoughts, non-scientific beliefs, conceptual misunderstanding stemming from learners' background knowledge, misconceptions resulting from different uses in science and in daily life, and course book-related misconceptions, may prevent learners from constructing new knowledge (Köseoğlu, Atasoy, Kavak, Akkuş, Budak, Tümay, Kadayıfçı & Taşdelen, 2003) . If new knowledge is not constructed well, it affects learning negatively and causes learner misconceptions (Jonassen, 1991) .
It is well known that it is difficult for learners to understand science and chemistry as both contain a good number of abstract concepts (Gilbert, Justi, Van Driel, De Jong & Treagust, 2004; Yang, Andre, Greenbowe & Tibell, 2003) . For example, macroscopic, microscopic, and symbolic are three levels used to express events in chemistry (Johnstone, 1993) . The symbolic level refers to symbols, numbers, and formulae, while the micro dimension cannot be seen with the naked eye and the macro dimension covers events that learners can observe (Okumuş, Çavdar, Alyar & Doymuş, 2017) . Learners know the three levels of chemistry but cannot make connections between three levels (Merritt, Shwartz & Krajcik, 2007) . Since learners do not sufficiently relate to the symbolic, macro, and micro dimensions, they find it difficult to understand the structure of matter and its properties. Numerous studies show that learners at different levels (primary and secondary school) struggle to understand the structure of matter (Harrison & Treagust, 2003; Merritt et al., 2007) . Structure of matter and its properties is very important in many of the subjects underlying chemistry (The Orders of Electrons and Chemical Properties, Chemical Bonds, Compounds and Their Formulas, Mixtures). In middle school, learners encounter these issues that form the basis of chemistry for the first time. In order to achieve success and to ensure success in the progressive education processes, these issues should be learned completely and without misunderstanding. Studies show that learners have a lot of misconceptions about the orders of electrons and chemical properties (Griffiths & Preston, 1992; Harrison & Treagust, 2000; Kara & Ergül, 2012) , chemical bonds (Butts & Smith, 1987; Coll & Taylor, 2001; Nicoll, 2001; Taber, 1998; Tan & Treagust, 1999) , compounds and their formulas (Meşeci, Tekin & Karamustafaoğlu, 2013; Novick & Nussbaum, 1978) and
mixtures (Ebenezer & Erickson, 1996; Ebenezer & Fraser, 2001; Lee, O, Eichinger, Anderson, Berkheimer & Blakeslee, 1993; Papageorgiou & Sakka; Şen & Yılmaz, 2012; Uluçinar Sağır, Tekin & Karamustafaoğlu, 2012; Valanides, 2000) .
Cooperative learning has been used in a very limited number of studies to teach all identified science subjects and to overcome learners' misunderstandings (Acar & Tarhan, 2007; Birk & Kurtz, 1999) .
It is also very important to prevent learners from forming conceptual misconceptions (Ayas & Özmen, 2002; Bauma, Brant & Sutton, 1990; Griffiths, 1994; Nakhleh, 1992) . However, the studies aimed at the prevention or elimination of misconceptions about these issues. In limited studies where extensive misconceptions exist, teaching methods and techniques, other than cooperative learning, are used extensively (Gökharman, 2013; Say, 2011; Uzun, 2010) .
From studies carried out in Turkey the effect of cooperative learning on success, attitude, motivation, scientific process skills, self-efficacy, and persistence has been investigated (Bozdoğan, Taşdemir & Demirbaş 2006; Bozkurt, Orhan & Kaynar, 2008; Doğru & Ünlü, 2012; Gençosman, 2011; Tarhan & Sesen, 2012; Tortumluoğlu, 2014; Yapıcı, Hevedanlı & Oral, 2009 ). Bozdoğan et al. (2006) examined the relationship between experimental and control group learners' final test scores. The final test scores of the learners in the experimental group were found to be higher than the post-test scores of the learners in the control group. Bozkurt et al. (2008) found that cooperative learning is more effective in increasing the learners' success than traditional learning methods. Doğru and Ünlü (2012) found that there was no relationship between cooperative learning methods and learners' motivation about science lessons. Gençosman (2011) found that cooperative learning has a more significant effect on self-efficacy, academic achievement, and persistence than the traditional teaching method and the current science and technology curriculum, which is based on constructivism. Tarhan and Sesen (2012) found that learners in the experimental group had less misconceptions than learners in the control group. From individual interviews it became clear that learners believed that jigsaw was an effective cooperative learning technique that provides positive attitudes. Tortumluoğlu (2014) determined that there was no significant difference in terms of academic achievement between the groups in which cooperative learning and traditional teaching methods were applied. Yapıcı et al. (2009) found that cooperative learning was more effective in increasing the success levels. When learners' attitudes towards the course were examined, no significant difference was found between the experimental and control groups.
Many studies on cooperative learning as a method with focus on its effects on learners' achievement and attitudes exist in the literature (Ebrahim, 2012; Marzban & Akbernejad, 2013; Nam & Zellner, 2011; Sisovic & Bojovic, 2000; Tarhan & Sesen, 2012; Tran & Lewis, 2012; Zoghi, 2013) , while few studies dealing with the effects of cooperative learning on learners' motivation exist (Doğru & Ünlü, 2012; Fernandez-Rio et al., 2017) .
Purpose of the Study
The aim of this study was to analyse the effects of instructional curriculum based on cooperative learning (ICBCL) on 7th grade learners' academic achievements, motivations to learn science and their attitudes towards learning science in the subjects, the orders of electrons and chemical properties, chemical bonds, compounds and their formulas, and mixtures. To achieve this purpose the following sub-questions were investigated: 1. What is the effect of ICBCL on learners' achievements about the aforementioned subjects? 2. What is the effect of ICBCL on learners' conceptual misunderstandings? 3. What is the effect of ICBCL on learners' motivation to learn science? 4. What is the effect of ICBCL on learners' attitudes towards learning science?
Methodology Design
A comparison group pre-and post-test quasi experimental design was used in this study. Participants in the experimental group were taught the instructional curriculum using cooperative learning (ICBCL) while the control group was taught the current Science Teaching Curriculum (STC) used in the relevant academic year. The experimental pattern of the study is presented in Table 1 . 
Participants
The participants in this study were 89 7th grade learners studying at a public secondary school in Istanbul during the 2013-2014 academic year. Two of the six 7th grade classes were chosen randomly for the implementation of this study. The experimental group was made up of 46 learners while 43 learners were in the control group.
Development of Instructional Curriculum based on Cooperative Learning (ICBCL)
Within the aim of this study, a literature review on the predefined subject matter was done and the learners' misconceptions relating to the aforementioned concepts were determined (Nicoll, 2001; Papageorgiou & Sakka, 2000) . The objectives for these subjects were analysed in accordance with Bloom's taxonomy and it was found that the objectives were mainly based on recall and comprehension, which are cognitive stages in Bloom's taxonomies. The objectives were rearranged to also include the cognitive stages of application, analysis, and evaluation. Seven objectives of the Science Teaching Curriculum were not changed, while 14 were changed and nine more added. In order to decide whether these objectives were suitable or not, four science teachers were consulted and 30 objectives, which were analysed according to Bloom's revised taxonomy, were agreed upon.
Cooperative learning tasks were designed in accordance with the objectives of the subjects chosen for this study. Firstly, a literature review on related subjects was done in the task developing process. Current tasks for the different subjects in the 7th grade science book were analysed. The aim of designing new tasks was to allow learners to relate new concepts to the previous ones and engage with these in their daily lives. The results of the analysis done on the related subjects in 7th grade science book show that the tasks did not make it possible for the learners to concretise some of the abstract concepts. For instance, there were no tasks or activities to concretise the concept of the structure of the atom and its particles in the learners' minds. All the activities on the topic of the structure of atoms were to be completed on the paper and none of them required three dimensional work. As a result, within the scope of this study, three dimensional models of atoms were designed in activities like "Let's make an atom model," "Shall we do shopping?," "How do these atoms stand together?" Such activities provided students with opportunities to concretise the concepts of the orders of electrons and chemical properties and chemical bonds.
To determine whether these activities were suitable for the learners' level or not, and to prove that they had content validity, one science teacher and three lecturers were consulted. After making necessary changes based on the experts' opinions, an Activity Book for the Students and an Activity Book for the Teachers were written using compiling all the activities. Each of the activities in the Students' Activity Book was designed in a way that included the required time, safety measures, tools, process steps and evaluation parts. Besides these, the Teachers' Activity Book was designed in a way to include learner objectives, scientific process skills, background information to help the teacher and teacher planning steps needed for the activities. In Table 2 , one can see the names of the cooperative learning activities developed for this study and the ICBCL objectives for each activity.
Implementation Process of ICBCL in the Experimental Group
The learning together model which is one of the cooperative learning methods was used in this study. The most important characteristic of this method which was designed by Johnson and Johnson (1999) are that it has an aim, thoughts and materials are shared, there is cooperation and group awards (Açıkgöz, 1992) .
The experimental group is made up of 46 learners. Teaching the determined subjects to the experimental group took 4.5 weeks -four lessons per week (one lesson time = 40 minutes) -in accordance with ICBCL. The time used for using the evaluation tests was not included in the implementation process of lessons. One week before the subjects were taught, learners were given DTSMP, MSTLS and ASTSL tests as pre-tests.
Before the learners begin the process of applying the method; the responsibilities of each group member are explained by explaining how to create groups, how to make the task distribution, which responsibilities will be given to the members of the group, which subject will be taught, the rules that the learners and the teacher have to comply within the implementation of the method and the necessary concepts related to the subject.
It is important in the cooperative learning method that small groups of learners should be heterogeneous and the average grades of the groups should be similar or the same (Foyle, Lyman, Morehead & Foyle, 1989) . Groups consisting of many learners will be composed of people with different characteristics due to their heterogeneity. For this reason, in groups of few people, learners have the opportunity to encounter a few different ideas, while in the group of many learners, learners will be able to have more different opinions (Köseoğlu & Tümay, 2013) .
For this reason, four heterogeneous cooperative groups made up of seven learners and three heterogeneous cooperative groups made up of six learners were formed with the technique of bedded random sampling by using learners' DTSMP test results. After that, the groups were located in a way that allowed the learners in the same group to work together easily and each group works freely and separately from the other groups. Each group was asked to choose a group name to make it possible to have a positive attachment in the group and each learner was given a role as summarizer, reporter, comprehension checker, researcher and encourager and these roles were swapped. For the last thing before the start of the process, the learners were told that they should speak silently and call their friends by their names while working together.
Each group was given an activity set before the activities were started to be done. In this way, the learners were made to share the materials. While the learners were doing the activities, the teacher was going around the classroom, explaining unclear parts and giving leading answers to learners. At the end of the implementation process, randomly chosen learners were asked to summarize the information that they needed to learn. As a result of the feedback gotten from the learners, the teacher diagnosed the information gaps and informed learners about the subject. After the implementation of ICBCL; DTSMP, MSTLS and ASTSL tests were given again as post-tests. A certificate of Participation in Cooperative Learning Activities was given to the learners of the experimental group as an award at the end of the implementation process.
Teaching Process in the Control Group
The control group is made up of 43 learners. In the course of the lessons in the control group, the teacher made a presentation of the same content and similar considering the same learning objectives. In Table 2 , one can see the names of activities for this study. Teaching the determined subjects to the control group was done by using the learner textbook and the Teacher's Activity Book. While the teacher explained the issues, the learners listened to her and wrote notes about the issue of the lesson. At the end of the lesson, the teacher had the activities done by the learners in the book. Some activities were given as homework. One week before the subjects were taught, learners were given DTSMP, MSTLS and ASTSL tests as pretests. Teaching the subjects synchronously took 4.5 weeks -four lessons per week (one lesson time = 40 minutes). The time used for using the evaluation tests was not included in the implementation process of lessons. At the end of the process, the control group was given DTSMP, MSTLS and ASTSL tests.
At the end of the Application Process of ICBCL in the Experimental Group and the STC in the control group, additional lesson was made by the course teacher to bring the control group to the experimental group level.
Data Collection
Diagnostic test for the structure of matter and its properties (DTSMP) Within the scope of this study, a two-tier diagnostic test DTSMP which was designed by the researchers was implemented so as to diagnose the experimental and control group learners' level in terms of academic knowledge for the determined subjects. Right after the subject matter was decided on, a literature review was done during the process of test development. An item pool of 53 items was prepared in accordance with the objectives of ICBCL which was designed for this study. A table of specifications was prepared according to Bloom's revised Taxonomy in order to test the construct and content validity of the test. So as to make the test valid in terms of content, experts were consulted and the test was finally decided on 32 items. It was implemented to 225 7th grade learners. The reliability coefficiency of the test was defined as 0.91. The top score that could be gotten from the test was defined as 32.
Motivation scale to learning science (MSTLS)
A Likert type scale MSTLS of 23 items with five choices which was designed by Dede and Yaman (2008) was used before and after the implementation of the study in order to evaluate the motivation of the learners in both experimental and control groups for learning science. Scale: is made up of five dimensions as motivation for searching, motivation for performance, motivation for communication, motivation for cooperative work and motivation for participation. The reliability coefficient of this motivation scale was found to be 0.80 as a result of the reliability analysis done. Answer options for the items of the scale were defined as "5 = Totally Agree," "4 = Agree," "3 = Neutral," "2 = Disagree," "1 = Totally Disagree." The top score that could be gotten from the test was defined as 115. 
Attitude scale towards science lesson (ASTSL)
An ASTSL which was designed by Biçer (2011) was used before and after the implementation of the study in order to evaluate the attitudes of the learners in both experimental and control groups about science lessons. The reliability coefficient was 0.898 as a result of the reliability analysis done. The attitude scale is a likert type scale with five choices made up of 11 positive and 15 negative items -26 items in total. Answer options for the positive items of the scale were defined as "5 = Totally Agree," "4 = Agree," "3 = Partially Agree," "2 = Disagree," "1 = Totally Disagree"; and answer options for the negative items of the scale were defined as "1 = Totally Agree," "2 = Agree," "3 = Partially Agree," "4 = Disagree," "5 = Totally Disagree." The top score that could be gotten from the ASTSL was defined as 130.
Data Analysis
Shapiro-Wilks test was used while analysing the data of this study to decide whether gathered data were ranged equally in both groups because the sample was less than 50 in number (Büyüköztürk, 2007) . As a result of the tests, it was considered appropriate to use nonparametric methods of statistics. Programs of SPSS 16 and Lertap 5 were used for data analysis.
Findings
According to the results of the Shapiro-Wilks test, it was seen that the pre-test and post-test points of experimental and control groups from DTSMP, MSTLS and ASTSL tests were not ranged normally (p > 0.05). The test of DTSMP aiming to answer the question of "What is the effect of ICBCL on learners' achievements about the aforementioned subjects?" was given to the experimental and control groups as pre-test and post-test.
According to the supplementary statistical data of DTSMP, while the average pre-test point of the experimental group was 6.41 for this test, it was 5.88 for the control group. According to the findings of Mann Whitney U-Test, there was not a meaningful difference between the pre-test points of DTSMP of the experimental group and the points of the control group (Table 3) . Findings showed that these two groups were equal in the beginning (U = 941.00, p > 0.05).
According to the supplementary statistical data of DTSMP, while the average post-test point of the experimental group was 18.35 for this test, it was 12.67 for the control group. As can be seen in Table 3 , according to the findings of Mann Whitney U-Test, there was a meaningful difference between the post-test points of DTSMP of the experimental group and the points of the control group (U = 571.00, p < 0.05). The test of DTSMP aiming to answer the question of "What is the effect of ICBCL on learners' conceptual misunderstandings?" was given to the experimental and control groups as a post-test.
According to the results of the DTSMP, it was showed that learners' in the experimental and control groups have misconceptions. While four of these misconceptions were identified for the first time in this study, 10 of them could be found in the literature. Misconceptions which were identified for the first time: "Atoms containing only eight electrons in the last layer may participate information of links," "When an electron is disconnected from any atom, an electron is disconnected, loses its energy," "A single Cl atom makes only ionic bond with a different atom" and "Salt dissolves homogeneously both in water and oil."
According to the results, while misconceptions ratio of experimental group about "Electron Sequence and Chemical Properties" was between 6-12%, it was 19-26% for the control group, about "Chemical Bonds" was between 4-8%, it was 19-26% for the control group, about "Compounds and Formulas" was between 6-8%, it was 24-26% for the control group and about "Mixtures" was between 4-12%, it was 19-24% for the control group.
The test of MSTLS aiming to answer the question of "What is the effect of ICBCL on learners' motivation to learn science?" was given to the experimental and control groups as pre-test and post-test. According to the supplementary statistical data of MSTLS, while the average pre-test point of the experimental group was 82.78 for this test, it was 80.83 for the control group. According to the findings of Mann Whitney U-Test, there was not a meaningful difference between the pre-test points of MSTLS of the experimental group and the points of the control group (Table 4 ). Findings showed that these two groups were equal in the beginning (U = 806.500, p > 0.05).
According to the supplementary statistical data of MSTLS, while the average post-test point of the experimental group was 93.13 for this test, it was 75.09 for the control group. As can be seen in Table 4 , according to the findings of Mann Whitney U-Test, there was a meaningful difference between the post-test points of MSTLS of the experimental group and the points of the control group (U = 344.50, p < 0.05). The test of ASTSL aiming to answer the question of "What is the effect of ICBCL on learners' attitudes towards learning science?" was given to the experimental and control groups as pre-test and post-test.
According to the supplementary statistical data of ASTSL, while the average pre-test point of the experimental group was 103.09 for this test, it was 99.51 for the control group. According to the findings of Mann Whitney U-Test, there was not a meaningful difference between the pre-test points of ASTSL of the experimental group and the points of the control group (Table 5 ). Findings showed that these two groups were equal in the beginning (U = 895.00, p > 0.05).
According to the supplementary statistical data of ASTSL, while the average post-test point of the experimental group was 109.17 for this test, it was 105.51 for the control group. As can be seen in Table 5 , according to the findings of Mann Whitney U-Test, there was not a meaningful difference between the post-test points of ASTSL of the experimental group and the points of the control group (U = 871.50, p > 0.05). 
Discussion and Conclusion
In this study, the effects of ICBCL prepared for the subjects of "the Orders of Electrons and Chemical Properties," "Chemical Bonds," "Compounds and Their Formulas," "Mixtures" of 7th Grade Science class on the learners' academic achievement, motivation to learn science and their attitudes towards learning science were analysed. For this aim, the lessons were done by using ICBCL in the experimental group and lessons were done with STC of related academic year in the control group. As a result of the DTSMP post-test, the experimental group was found to be more successful when compared to the control group at the end of the implementation process. This means that ICBCL is more efficient in teaching the determined subjects when compared to STC. Local and international studies also show that teaching subjects by using cooperative learning method increase the success rate of the learners as in the results of this study. Ebrahim (2012) and Ergün (2006) also proved that teaching subjects by using the cooperative learning method increased the success rate of their 8th grade learners. Besides, it shows the results of different researchers' cooperative learning method is highly influential on the success of learners (Zoghi, 2013) . Improved classroom learning environments should encourage improved academic scientific achievement (Schulze & Van Heerden, 2015) .
According to the results of the DTSMP, learners in the experimental group had significantly fewer misconceptions than learners in the control group. These difficulties were categorized as misconceptions related to electron sequence and chemical properties (Stable Atom, Ion and Atom Model), Chemical Bonds (Cation and Anion, Ionic Bonds and Covalent Bonds), Compounds and Formulas (Compound, Ionic and Molecular Compound) and Mixtures (Mixture, Dissolution Event, Dissolution Rate and Conductivity Solution) . It was determined that some learners in the control group had misconceptions related to Electron sequence and chemical properties concept such as "Atoms containing only eight electrons in the last layer may participate information of links" and "When an electron is disconnected from any atom, an electron is disconnected, loses its energy." These two misconceptions were first identified in the context of this study. Also learners had misconceptions about the "Atom Model" concept such as "For an atom, to be chemically determined, it has to have two electrons in its outmost energy level." Similar findings had been reported by Harrison and Treagust (2000) and Kara and Ergül (2012) . It was determined that some learners in the control group had misconceptions related to Chemical Bonds concepts such as "Atoms become anion by accepting proton, and become cation by giving proton" and "A single Cl atom makes only ionic bond with a different atom." This misconception was first identified in the context of this study. Learners also had misconceptions about "Covalent Bonds" concept such as "Salt (NaCI) and water (H2O), both have covalent structure." The similar alternative conceptions had been reported before by Nicoll (2001) . It was determined that some learners in the control group had misconceptions related to Compounds and Formulas concepts such as "Compounds are divided into components physically." The results of different researchers also show similar results (Meşeci et al., 2013) . It was determined that some learners in the control group had misconceptions related to Mixtures concepts such as "Salt dissolves homogeneously both in water and oil." This misconception was firstly identified in the context of this study. Learners also had misconceptions about "Salty water is a heterogeneous mixture." Similar findings had been reported by Milenković, Hrin, Segedinac and Horvat (2016) . Some misconceptions are about "Dissolution Event" concept as "Salt, melts in water," "Disappearing." The results of different researchers also show similar results (Demirbaş & Ertuğrul, 2014; Lee, O et al., 1993; Uzun, 2010) . The misconceptions determined in the result of this research are shown that learners could not establish relationships between concepts and had difficulty in structuring information as a result learners cannot perform effective learning. It is very important to the development and implementation of the curriculum in which learners are active in the learning process. The cooperative learning method based on the constructivist approach is applied in learning science topics (Ebrahim, 2012) .
MSTLS which was given as a post-test at the end of the implementation process showed that the motivation level of the experimental group towards science dramatically increased when compared to the control group. This means that ICBCL is effective in increasing learners' interest in Science lessons and their motivation. Local and international studies also have similar results with the results of this study. It was found that using cooperative learning method increased the interest and motivation of the learners in their related studies of "Science Lesson" by Oh and Shin (2005) , "Biology" by Keraro, Wachanga and Orora (2007) ; "Power and Motion" by Doğan, Uygur, Doymuş and Karaçöp (2010) . Along with this, it was seen that there were a few studies concluding that the cooperative learning method had nothing to do with the learners' motivation. Doğru and Ünlü (2012) found that there was no relationship between the cooperative learning method and learners' motivation about Science lessons.
ASTSL which was given to experimental and control groups as a post-test at the end of the implementation process showed that although there was an increase in the attitude level of experimental group towards Science lesson, the difference was not found to be meaningful. The results which were gotten from the studies named "A Journey to the Inner Structure of Matter" by Demiral (2007), and "Mixtures" by Genç (2007) are in parallel with the results of this study. Besides, it shows the results of different researchers cooperative learning method did not significantly change the attitudes of learners (Umdu Topsakal, 2010) . However, in their related studies, Ballıel (2014) and Lowe (2004) found that there was a meaningful difference between the learners' attitudes towards Science lessons as opposed to the results of this study.
In addition to the teaching methods used in the effective realization of learning, affective field features also play an important role. One of the affective field characteristics is attitude. In the measurement of the affective field characteristics, it is not possible to observe these features directly and thus indirect measurement is used. For this reason, either long-term observation is made or the learner is interacted with artificial situations to determine how he tends to behave in these situations (Genç & Şahin, 2015) . Zacharia and Barton (2004) stated that the attitude from affective field behaviors is resistant to time, that it is a phenomenon that can change with personal beliefs, and that it can be learned over time in the process (Zacharia & Barton, 2004) . It has also been shown in different studies in the literature that the attitude changed over time (Baykul, 2004) .
The reason why there was not a meaningful difference between the experimental group and the control group can be that the time used to apply ICBCL was limited, the learners were not used to work as a group while doing a task, they needed more time to get used to the method, they were used to get information readily by their teachers and that they found it difficult to work individually.
Suggestions as a result of the findings of this study: Further ICBCL for the other topics of Science lessons can be developed. Further curriculums for the other subjects can be developed by taking ICBCL as an example. The efficiency and practicality of this curriculum can be researched by doing similar studies about ICBCL for the other grades. The dependent variables whose effects on the experimental group who were taught with ICBCL were analysed on academic achievement, motivation and the learners' level of attitude towards Science lesson. Apart from these variables; further studies on the variables like critical thinking, creative thinking, empathetic thinking, logical thinking and self sufficiency can also be done.
Advanced economies, innovative industries and firms, and high-growth jobs require more educated workers with the ability to respond flexibly to complex problems, communicate effectively, manage information, work in teams and produce new knowledge. For this reason, individuals especially in developing countries such as India, Philippines, Thailand, Turkey, South Africa, Brazil must have 21st century skills. As shown in the results of this study, cooperative learning has the potential to train individuals who have those skills.
